BEHAVIOURS OF POLY (ε-CAPROLACTONE) /SILVER- MONTMORILLONITE NANOCOMPOSITE IN MEMBRANE ULTRAFILTRATION FOR WASTEWATER TREATMENT.
The scope of this work consists in studying the possibility of using the long-lasting antimicrobial poly(ε-caprolactone)/silver-Montmorillonite (PCL/Ag-MMT) materials which we have developed in our previous research, as new class of nanocomposite membranes, finding their application in the wastewater treatment.The surface properties of these hybrid membranes were investigated by scanning electron microscopy analysis(SEM) and contact angle measurements. The SEM results showed that the synthesized membranes exhibited homogeneous sponge microstructures.It was found that the gradual inclusion of nanoparticles (2, 3 and 5wt. %) into PCL matrix induced a remarkable increase of the membrane thickness. Moreover, thesehybridmaterials exhibited an enhancement of the surface hydrophilicity attributed to the hydrophilic nature of clay incorporated. The water contact angle of the PCL membrane surface noticeably decreased after the Ag-MMT addition: dropping from 82.60° for PCL 0%Ag-MMT to 64.28° for PCL 5%Ag-MMT membrane. The antimicrobial properties of the membranes were confirmed using Staphylococcus aureus (Gram-positive) and Escherichia coli (Gram-negative) as the model bacteria. Quality parameters includingtotal suspended solids (TSS), electric conductivity (EC), nitrates, chlorides, bicarbonates, heavy metals and other trace elements, were determined before and after treatmentof real wastewater. A decrease of nitrates by 15.12%, a diminution of sulfates by 45.61% and a removal of 41.38%, 53.57% and61.11% for heavy metals Pb, Zn and Cd respectively indicating clearly that the ultrafiltration process using PCL/AgMMTnanocomposite membranes is an effective way to eliminatethe wastewater effluents.